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A recording medium characterized by the fact that a 
monomolecular film or a monomolecular layer built-up film of an 
enclosure complex, formed of a host molecule, possessing a 
hydrophilic site, hydrophobic site and enclosure site therein, 
and a guest molecule to be enclosed in said host molecule, is 
formed on a support, thereby functioning as a recording layer. 
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Detailed explanation of the invention 

1. Technical field 

The present invention concerns a recording medium, with 
which recording is conducted by using the chemical change or 
physical change of a monomolecular film or a monomolecular layer 
built-up film of an enclosure complex. 

2 . Background of the technology 

It has been known in the past that various organic compounds 
can be used as a recording medium in the form of a recording 
layer. 

For example, an organic compound is employed as an optical 
recording medium, involving the formation of a thin film, which 
is then used as a recording layer, as disclosed in Japanese Kokai 
Patent Application No, Sho 56 [1981] -16948 and Japanese Kokai 
Patent Application No. Sho 58 [1983] -125246. In all cases, the 
disclosure concerns a laser recording medium, wherein an organic 
dye is used to form a recording layer, and recording regeneration 
is conducted by means of a laser beam. In particular, the medium 
disclosed in Japanese Kokai Patent Application No. 
Sho 58 [1983] -125246 involves the use of a thin film of a cyanine 
dye (see general formula I) as a recording layer. 

General formula (I) 




( i ) 
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A rotating coating device or the like is used to apply a solution 
of a cyanine dye as shown by general formula I onto a plastic 
support at a thickness not exceeding 1000 A (e.g., a thickness of 
approximately 300 A) , thereby forming a thin film. If the 
molecular orientation in the film is random, light scattering 
occurs inside the film as it is being irradiated. When viewed 
microscopically, the degree of chemical reaction generated in 
correspondence with the degree of light irradiation varies. 
Accordingly, as a recording medium, it is desired that the 
molecular orientation of the film be ordered and that the film be 
as thin as possible, so that high-density recording requirements 
can be met. However, with coating methods, the film thickness 
limit is 300 A, and the problem of random molecular orientation 
in the film cannot be solved. 

It was disclosed in Japanese Kokai Patent Application No. 
Sho 56[1981]-42229 and Japanese Kokai Patent Application No. 
Sho 56 [1981] -43220 that diacetylene compound built-up films 
proposed for use as a resist material with a large light 
quantum-photon effect and excellent resolution can be used not 
only as a resist material, but also can be applied in areas such 
as thin film electrical-optical devices, electrical-sound devices 
and pressure-pyroelectrical devices. 

Recently, means for improving methods of manufacturing 
diacetylene compound built-up films were disclosed in Japanese 
Kokai Patent Application No. Sho 58 [1983] -111029. According to 
this invention, a diacetylene compound built-up film on a 
manufactured support is caused to polymerize by means of 
ultraviolet light irradiation, thereby forming a diacetylene 
compound polymeric film; or a diacetylene compound built-up film 
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on a manufactured support is masked and partially/polymerized by 
means of ultraviolet light irradiation, which is followed by 
removing the nonpolymerized portion, thereby forming a pattern, 
so that the resulting material can be used as thin-film optical 
devices and integrated circuit elements. 

However, all of these means are limited to diacetylene 
compounds, and the disclosure did not describe the possibility of 
erasing recorded data when it is used as a thin-film optical 
device. 

Meanwhile, an optical recording medium was disclosed in 
Japanese Kokai Patent Application No. Sho 58 [1983] -190932 for 
solving the above-mentioned shortcomings, wherein an optical 
recording medium that can be used repeatedly is characterized by 
the fact that a monomolecular film or monomolecular layer built- 
up film of a phot opolymeriz able monomer, possessing a hydrophilic 
group, hydrophobic group and at least one unsaturated bond in the 
molecule, is formed on a support, thereby forming a recording 
layer . 

These diacetylene compound built-up films, as well as these 
monomolecular films or monomolecular layer built-up films of a 
photopolymerizable olefin monomer, involve a method of 
manufacturing in which a hydrophilic group and a hydrophobic 
group are introduced into a photoreactive compound, which is then 
directly applied onto a support. Accordingly, various functional 
films cannot be manufactured easily. Additionally, the addition 
of a hydrophilic group and hydrophobic group can bring about a 
decrease in photoreactivity . Moreover, another problem is that 
extremely complicated operations are required for controlling the 
orientation of the molecules on the film surface, which is 
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important in conducting a very high degree of high-density 
recording. 

As a result of conducting studies on various methods for 
alleviating the shortcomings of the prior art, the inventors 
arrived at the present invention. The methods studied were (1) 
methods for manufacturing various functional films in a 
comparatively simple manner, (2) methods for forming a film in 
such a manner that the various functions possessed by the 
functional molecule are not damaged or reduced, even under 
conditions of forming a thin film, and (3) methods with which the 
film-constituting molecules form a highly ordered structure along 
a direction on the film surface, without having to conduct 
special operations during the formation of a thin film described 
above. Also, the present invention arrived at by the inventors 
can offer a high-sensitivity, high-resolution recording medium 
easily and with high quality, when these film-forming methods are 
used. 

3. Disclosure of the invention 

The objective of the present invention is to offer a 
high-density recording medium, wherein a chemical change or 
physical change is brought about by an external factor. 

Another objective of the present invention is to offer a 
medium, which is better than that of prior art from the 
standpoint of the orientation of the molecules on the medium 
surface, which is an important factor for conducting high-density 
recording involving these molecules. Additionally, another 
objective of the present invention is to offer media with various 
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properties by altering the comparatively simple operations 
employed in the manufacture of the above-mentioned recording 
medium. 

The above-mentioned objectives of the present invention are 
achieved with the present invention described below. 

The present invention offers a recording medium 
characterized by the fact that a monomolecular film or a 
monomolecular layer built-up film of an enclosure complex, formed 
of molecules (host molecules) , possessing a hydrophilic site, a 
hydrophobic site and a site that can enclose other molecules 
(enclosure site) therein, and molecules of another kind to be 
enclosed in said host molecules (guest molecules) , is formed on a 
support, thereby functioning as a recording layer. 

The material used to form the recording layer of the present 
invention is formed of two kinds of molecules, wherein the 
molecules of one kind each possess a hydrophilic site, a 
hydrophobic site and at least one site that can enclose other 
molecules (herein referred to as host molecules) and the 
molecules of another kind each can be enclosed by said host 
molecules (guest molecules) • The recording medium of the present 
invention is formed by forming a monomolecular film or a 
monomolecular layer built-up film of an enclosure complex, formed 
of the above-mentioned host molecules and guest molecules, onto a 
support. However, it is required that one or both of these two 
kinds of molecules can be altered chemically or physically by an 
external factor, such as light, heat, electricity or magnetism. 
Specifically, recording of the recording medium of the present 
invention is conducted by utilizing the above-mentioned chemical 
change or physical change. 
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The host molecule used in the present invention can be any 
molecule that possesses a hydrophilic site, a hydrophobic site 
and at least one site that can enclose molecules of another kind, 
situated appropriately therein, as described above. Various 
commonly known typical hydrophilic groups and hydrophobic groups 
are representative examples of constituting elements with which 
the hydrophilic site and hydrophobic site in the molecule can be 
formed. The site, with which an enclosure complex with molecules 
of another kind can be formed, can be made by introducing a 
hydroxy group, carbonyl group, car boxy 1 group, ester group, amino 
group, nitrile group, thio group, imino group or the like. The 
above-mentioned host molecules are described specifically below, 
using examples of host molecules possessing hydroxy groups, as 
shown by general formulas Ila-IIc. 

X X 

I I 

Ri - C - C ■ C-C-R* ( II a ) 

I I 

OH OH 



X X 
< I 

Ri -C-C ■ C-C • C-C-R, 
' I 
OH OH 

OH 



OH 



C II h) 



( II c) 



(In these formulas, X = H or C^.) 

Specifically, it can be said that possessing a hydrophilic 
site and a hydrophobic site means that, for example, according to 
the above-mentioned formulas, a hydrophilic site is present on 
either Rj or R 2 , with a hydrophobic site present on the other, or 
that Rj and R2 exhibit hydrophilicity or hydrophobicity in 
relationship with the remaining part [of the molecule] other than 
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[R, and Rj] . Regarding the structure of R, and Rj, C^C^ 
long-chain alkyl groups are particularly preferred for 
introducing a hydrophobic site, and C^-C^ fatty acids are 
preferred for introducing a hydrophilic group. 

More specific examples of compounds that can be employed as 
the host molecule of the present invention include acetylene diol 
derivatives (nos. 1-6 and nos. 16-21), diacetylene diol 
derivatives (Nos. 7-12 and nos. 22-27) and hydroquinone 
derivatives (no. 13-15 and nos. 28-30). Also, in the following 
examples, m and n indicate positive integers, Z indicates -CH 3 or 
-COOH, and Ph indicates -CJl 5 . 

(Examples of acetylene diol derivatives) 



H H 
I I 
CHj-iCH^n-C-C s C-C- (CH,) B -COOH 
I t 
OH OH 

30 3S m + n * 1 1, niO 



No. 2 



Ph Ph 
l l 
CH 3 -(CH I )„-C-C = C-C- ( CH, ) n — COOH 
I I 
OH OH 

302 mi d 2 11, n 2 0 



No. 3 



H H 



CHj-CCHjJn-O-^^C-CsC-C-^y-O-CCH^J.-COOH 



No. 5 



H H 
I 



CH > -(CH,) n -^)-0-C-Csc-C^)-(CH,) 0 - COOH 



No. 6 



OH OH 
30 ia + d i8, n i 0 



Pb Ph 
l I 



CH.-tcH.j^-^oy-a-c-csc-c-QhfCH,),, -COOH 



OH OH 
30 i m + n 1 8 , &20 



OH OH 



30 2 ra -t- n £ 8 , d 2 1 



No. 4 



Ph Ph 



CH J -(CH,) ro -0^@)-C-C = C-C-<o)^0-(CH f ) a -COOH 



I 

OH 



30 i» + n S 8, nil 



(Examples of diacetylene diol derivatives) 
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No. 7 



H 



CH ) -(CH,) B -C-CSC-CSC-C-(CH I ) 0 -COOH 
I I 
OH OH 



30 i m + n i 9 , n i 0 



No. 8 



Ph Pa 
CH > -(CH t ) D -C-Csc-CHC-C-(CH I ) I) - 



I 

OH 



t 

OH 



COOH 



30i m +»i9 ( niO 



No. 9 



^-(^U-O^C-CiC-C.C-C^o-fCH,), 
OH OH 

30 £ m + n £ 5 , nil 



o-COOH 



No. 1 1 



CH, -<CH,,„ -O^-c.C-CiC {-©-(ch,,. . 



OH 



I 

OH 



COOH 



30 a ni + b i 5 , niO 



No. 12 



CH «-W--0^-C-C.C-C«C-i^5>-(CH i ).- 



OH 

30 £ m + o £ s t 



I 

OH 



COOH 



n * 0 



No. 10 



CH,-(CH0 B -0-(O^.c i C-C,C-l^ O - (OI , )0 -C00H 



OH OH 
30£m+ O £5. nil 



(Examples of hydroquinone derivatives) 



No. 13 

OH 



CH^CKOa-^O^- <CH,) o -C00H 



OH 

30 2tt + b 2 13, n 20 

No. 14 

CHrlCH^-oHOHOHOhO-fCH.JrCOOH 



OH 

30 2n4- b 2 9, nil 



No. IS 

yOH 



CHj-CCH.Joi-O-^-^-^-CCH.Jo-COOH 



OH 

30 2 m + n 2 9 , D 20 



(Examples of acetylene diol derivatives) 



No. 16 



H H 

Z-(CH J ) n -C-C = C-C-(CH I ) 0 -Z 

I I 
OH OH 



30 2 a 2 5 

No. 17 

Ph Ph 
Z-(CH,) 0 -C-CsC-C-(CH,) ft -Z 



No. 19 

Ph Ph 



Z-(CH f ) B -0-(o)^C-C = C-C^)-0-(CH t 



OH OH 

30 2 n 2 4 



No. 20 



OH OH Z-(CH,).-@-f-C-c4-@-(CH,).-Z 

OH OH 



30 2 b 2 5 

No. 18 



30 2 a 2 4 

No. 21 

H H Ph Ph 

Z-(CH f ) a -0-<g)-C-C = C-C-(o)-0-<CH t ) a -Z z - (CH ,) a -^q)- £_ c h C-C^®- (CH f ) a - Z 

OH OH OH OH 



30 2 n 2 4 



30 2 o 2 4 
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(Examples of diacetylene diol derivatives) 

No- 22 N,. 25 

H H Ph Ph 

Z-{CH I ) B -C-C=C-C=C-C-(CH t ) B -Z Z-(CH,) Q -0-(o)-C-C s C-C a C-C^o}-0-{CH f ),-Z 

OH OK OH OH 

30i ni 3 30 i ii i 1 



No. 2 3 



Ph Ph 
t I 
-(CH,) 0 -C-CSC-CSC-C- (CH,) n -Z 
l i 
OH OH 



30 i n £ 3 



Ha. 26 



Z-tCHjJa-^-C-CsC-CsC-C-^-tCH^-Z 



OH 



30 £ nil 



OH 



No. 24 



No. 27 



Ph 



ZHCH,) 0 -0^(^-C S C-C S C-C-{oVo-(CH t )n-Z Z-<CH f ).^®-C-C »C -C ^ C-C-©-<CH,>. 

OH OH" 0H 0H 



30 2 oil 



30 2 nil 



(Examples of hydroquinone derivatives) 



H>. 28 

Z-(CH,). KO)- <CH,), -Z 
OH 



No. 29 



^-(CH.J^O^^-^O^^-OHCHOo-Z 
HO 



30 i d i 5 



30 2 nil 



Ns- 30 




30 i nil 
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Other than the fact that a long-chain alkyl group or a 
long-chain carboxylic acid group is substituted into the host 
molecule to bring about the introduction of hydrophilicity and 
hydrophobicity, the compounds cited above are commonly known 
compounds. Additionally, the subject of host molecules not 
modified with a long-chain alkyl group or the like forming a 
crystalline enclosure complex with various guest molecules has 
been described in the Journal of the Japanese Chemical Society, 
No. 2, p. 239-242 (1983). 

It is typically preferred that the guest molecule used to 
obtain an enclosure complex with the above-mentioned host 
molecules be a molecule that can form a strong hydrogen bond with 
the host molecule. Accordingly, as described above, when the 
host molecule possesses hydroxy groups as the enclosure site, an 
aldehyde, ketone, amine, sulfoxide or the like is employed as the 
guest molecule. Also, besides the above-mentioned compounds, the 
guest molecule can also be selected from various halogenated 
compounds or compounds with a tr-electron system (i.e., alkenes, 
alkynes and allenes) . In all cases, molecules with which the 
formed enclosure complex can possess a structure that exhibits 
the desired recording functions are selected. 

Next, specific examples of guest molecules that can be 
employed for various functions are presented. 

(1) Specific examples of guest molecules that can be 
employed in an optical recording medium, involving the 
dimerization reaction of the guest molecules, include olefinic 
compounds (nos. 31-34), diolefinic compounds (nos. 35-38), 
anthracene derivatives (no. 39) and 2-aminopyridiniums (no. 41). 
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(Examples of olefinic compounds) 



( X = -H , -o-CH, . - P-CH, 
R = -H , -C,H, , -OH , -OCH,) 

No. 3 2 

0 

8 

-CH = CH-C-R ( R = -H , -C,H, , -OH , -OCH,) 

No. 33 

NC-CH=CH-CN 
No. 34 

R,OOC-CH=CH-COOR, 

( R, = R t =CH J R| = CHj , R,= H ) 

Key : l Or 



No. 31 



CH=CH-C-R 




(Examples of diolefinic compounds) 

No. 35 

Ar' -CH^CH-Ar-CH = CH-Ar' 



Ar=-Q~ Ar'=<^)- ( # 

V) 



No. 36 



0 

0 

(R-C-CH = CH),Ar q 

( Ar =-@- R=HO-.CH,0-. 
C,H,0- . (5)-0-. NH,- f 0,N-®- , 

0 

) £ >i . R = CH»0- ) 



Ar =-(o) Oi 



No. 37 



CN CN 
I 



R-CH = CH-(o)-CH = C-R (R=-COOCH,, -COOC.H,) 



No. 38 



O 

R-CH = CH-C-CH=CH-R (R=C,H,- . -COOCHj 



Key: 1 



For 
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(Examples of anthracene derivatives) 

No. 39 



( R = CH,- , CHO- , -COOC,H, , Br - ) 



(Examples of acridinium derivatives) 

No. 40 



R 



X' ( R = -H , -CH, . -C,H, , 
X'= I ' , Br' t CI" ) 



(2-aminopyridinium) 



|» "Hi 

H 



(2) Specific examples of guest molecules that can be 
employed in a recording medium, involving the sublimation of the 
guest molecules, include ketones (no. 42), epoxides (e.g., 
1,2-epoxypropane) (no. 43), ethylenimine (no. 44), benzene 
(no. 45), chlorinated compounds (e.g., dichloromethane and 
chloroform) (nos. 46 and 47) and brominated compounds (e.g., 
methyl bromide) (no. 48) . 
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o 
y 

No. 42 R-C-R (R = -CH» , -C,R, ) 

No. 4 3 CH,-CH-CH, 

\/ 

0 

No. 4 4 CH,- CH, 

V 



. No- 4 5 




No. 46 CH.Cl, 
No. 4 7 CHCI, 
No. 48 CHjBr 



For example, the Langmuir-Blodgett method (LB method) 
developed by I. Langmuir's group can be used as a method for 
preparing a monomolecular film or a monomolecular layer built-up 
film of an enclosure complex, formed of a host molecule and a 
guest molecule, as described above. According to the LB method, 
for example, a monomolecular film or a monomolecular layer 
built-up film is prepared by utilizing the fact that, when an 
appropriate balance between both groups (balance of the 
hydrophilic group and the hydrophobic group) is maintained in a 
molecule whose structure comprises a hydrophilic group and a 
hydrophobic group therein, the hydrophilic group of the molecule 
faces downward on a water surface, thereby forming a 



monomolecular layer. The monomolecular layer on the water 
surface exhibits two-dimensional characteristics. When the 
molecules are dispersed sparsely, a two-dimensional ideal gas 
equation between the surface area A and surface pressure n per 
molecule can be established, as shown below: 

ttA = kT. 

That is, a "gas membrane" is formed. In this equation, k is 
Boltzmann's constant and T is absolute temperature. If A is very 
small, the intermolecular interaction is strong, thereby forming 
a two-dimensional solid "condensed film" (or solid film) . A 
single layer of the condensed film can be transferred onto 
various materials (e.g., a glass plate) or onto the surface of a 
shaped support. The following five specific examples 
(methods A-E) can be used as methods of the present invention for 
the manufacture of a monomolecular film ( "monocomplex molecular 
film") or a monomolecular layer built-up film of a host molecule 
enclosing a guest molecule, based on the solid film method 
described above. 

(A) Host molecules and guest molecules for forming a 
specific enclosure complex are dissolved in a solvent, and the 
resulting solution is cast onto a water phase, which causes the 
enclosure complex to precipitate in the form of a film. In this 
case, if the structure of the host molecule is like that of the 
molecules shown in nos. 1-15, with the two terminals possessing a 
hydrophilic site (carboxyl group) and a hydrophobic site (alkyl 
group) , the enclosure complex precipitated onto the water phase 
will spread out onto the water phase in such a manner that the 
hydrophilic site of the host molecule faces toward the water 
phase, irrespective of the hydrophilicity and hydrophobicity of 



the guest molecule. On the other hand, if the structure of the 
host molecule is like that of the molecules shown in nos. 16-30 
and the two terminals of the molecule are Z = -CH 3 , which form a 
structure with only hydrophobic sites, the enclosure complex 
precipitated onto the water phase will spread out onto the water 
phase in such a manner that the hydrophilic site of the guest 
molecule faces toward the water phase, as shown in Figure 4. 
Also, if the two terminals of the host molecule are Z = -COOH, 
which form a structure with only hydrophilic sites, the enclosed 
complex formed onto the water phase will spread out onto the 
water phase in such a manner that the hydrophilic site of the 
host molecule faces toward the water phase, as shown in Figure 5. 

Next, by installing a partitioning plate (or float) in such 
a manner that the precipitate can disperse freely but is 
prevented from overspreading, the spreading surface can be 
limited and the aggregation state of the film substance can be 
controlled, so that a surface pressure n proportional to the 
aggregation state can be achieved. A surface pressure n 
appropriate for the manufacture of a built-up film can be 
established by moving the partitioning plate, so that the 
spreading area can be reduced, the aggregation state of the film 
substance can be controlled and the surface pressure can be 
increased gradually. The monocomplex molecular film is 
transferred to a support, which is carried out by quietly moving 
a clean support up and down in a vertical manner, while the 
above-mentioned surface pressure is maintained. A monocomplex 
molecular film is manuf actured in the manner described above. 
Meanwhile, in the case of the monocomplex molecular layer buildup 
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film, a monocomplex molecular layer buildup film with the desired 
degree of built-up is formed by repeating the above-mentioned 
operation. 

Besides using the vertical immersion method for transferring 
a monocomplex molecular layer onto a support , other methods, such 
as horizontal binding methods and rotating cylinder methods, can 
also be used. According to the horizontal binding method, the 
transfer is accomplished by allowing the support to come into 
contact horizontally with the water surface. According to the 
rotating cylinder method, a monocomplex molecular layer is 
transferred to the support surface by rotating a cylindrical 
support onto the water surface. According to the above-mentioned 
vertical immersion method, when the support, whose surface is 
hydrophilic, is drawn upward from the water in a direction of 
cutting across the water surface, the hydrophilic group of the 
host molecule faces toward the support side, and a monocomplex 
molecular layer is formed on the support. When the support is 
moved upward and downward as described above, a single 
monocomplex molecular layer is built up each cycle. Since the 
direction of the film-forming molecule during the drawing-up step 
is different from that during the immersion step, a Y-shaped film 
can be formed by means of this method, wherein the hydrophilic 
group and the hydrophilic group of the host molecules and the 
hydrophobic group and the hydrophobic group of the host 
molecules, [respectively], between the various layers, are bound 
toward each other. On the other hand, according to the 
horizontal binding method, the transfer is accomplished by 
allowing the support to come into contact with the water surface 
horizontally, and a monocomplex molecular layer with the 



hydrophobic group of the host molecule facing toward the support 
side is formed on the support. According to this method, even 
with buildup, the orientations of the film-forming molecules are 
not alternating, and an X-shaped film is formed, wherein the 
hydrophobic groups of all of the layers face toward the support 
side. Conversely, built-up membranes of which the hydroxy groups 
of all of the layers face toward the support are called Z-shaped 
films. 

According to the rotating cylinder method, a monocomplex 
molecular layer is transferred to the support surface by rotating 
a cylindrical support onto the water surface. There is no 
limitation for methods of transferring a monomolecular layer onto 
a support. When a support with a large area is used, methods of 
pushing out a support from a support roller into the water phase 
can also be used. Additionally, the method is based on the 
above-mentioned principal as relating to the directions of the 
hydrophilic group and hydrophobic group toward the support, which 
can also be changed by means of treating the surface of the 
support or the like. 

The conventional means of controlling the intrafacial 
orientation of the membrane substance in the above-mentioned 
film-forming process relies principally on controlling surface 
pressure. However, except in the case of the membrane substance 
being a compound with a considerably simple structure, such as 
straight-chain fatty acids, it is extremely difficult to obtain a 
high degree of order. On the other hand, according to the 
present invention, an enclosure complex is used as the film 
substance. Accordingly, a film with a high degree of order can 
be obtained in a comparatively easy manner. Specifically, as the 



enclosure complex precipitates in the form of a film on a water 
phase, factors, such as hydrogen bonding and van der Waals 
forces, cause the stereoconf igurations between host and guest 
molecules, between host and host molecules and between guest and 
guest molecules to be fixed in place, so that the host molecules 
and guest molecules are oriented in an ordered crystalline 
lattice. Also, when only the guest molecule possesses a 
functional group, the guest molecule can be chemically modified 
(i.e., introduction of hydrophobic groups and hydrophilic 
groups) , so that a decrease in functionality does not occur due 
to film formation. 

(B) Guest molecules that exhibit water solubility are caused 
to dissolve in the water phase. Next, host molecules are 
dissolved in a solvent, and the resulting solution is cast onto 
the water phase. During this time, an enclosure complex between 
the host molecules and guest molecules forms, and the enclosure 
complex precipitates in the shape of a film. The combination of 
the host molecule and guest molecule and the film-forming process 
followed are conducted in accordance with the method described in 
(A). 

(C) Guest molecules that exhibit water solubility are caused 
to dissolve in the water phase. Next, the host molecules and 
guest molecules of the targeted enclosure complex are dissolved 
in a solvent. The resulting solution is cast onto the water 
phase, and the enclosure complex precipitates in the shape of a 
film. The combination of the host molecule and guest molecule 
and the film- forming process followed are conducted in accordance 
with the method described in (A) . 



(D) Host molecules are dissolved in a solvent, and the 
resulting solution is cast onto the water phase. Afterward, a 
sealed vessel is used, and the gas-phase side thereof (i.e., the 
space in the vessel) is made into a guest molecule gas 
atmosphere. During this time, the guest molecules of the 
gas-phase side are enclosed, and the enclosure complex 
simultaneously precipitates in the shape of a film. With this 
method, compounds with a low boiling point that can be vaporized 
easily (e.g., acetone) are particularly effective for use as the 
guest molecule. The combination of the host molecule and guest 
molecule and the film-forming process followed are conducted in 
accordance with the method described in (A) . 

(E) A sealed vessel is used, and the gas-phase side thereof 
(i.e., the space in the vessel) is made into a guest molecule gas 
atmosphere. Next, the host molecules and guest molecules of the 
targeted enclosure complex are dissolved in a solvent. The 
resulting solution is cast onto the water phase, and the 
enclosure complex precipitates in the shape of a film. The 
combination of the host molecule and guest molecule and the 
film-forming process followed are conducted in accordance with 
the method described in (A) . 

The monocomplex molecular film or monocomplex molecular 
layer built-up film formed onto a support in accordance with the 
method described above has a high density and possesses a high 
degree of order. By forming a recording layer with this film, a 
recording medium, possessing the recording functions of possible 
high density and high resolution (e.g., optical recording, 
thermal recording, electrical recording and magnetic recording) , 



in accordance with the function of the enclosure complex [can be 
produced . 

When the monocomplex molecular film or monocomplex molecular 
layer built-up film prepared is used as a recording layer of a 
recording medium, various recording methods described below can 
be considered. 

1. Optical and electrical recording media based on the 

dimerization of guest molecules by light or electron beam 

For example, when a host molecule of any one of compound 
nos. 7-15 and nos. 22-30 is used in conjunction with a guest 
molecule possessing a photodimerizable double bond, such as 
compound nos. 31-38, an enclosure complex with a host molecule 
and guest molecule composition ratio (mole ratio) of 1:2 can be 
formed. When the resulting monocomplex molecular film or 
monocomplex molecular layer built-up film is irradiated with a 
light source (e.g., gamma ray, X-ray or ultraviolet light) 
capable of supplying sufficient energy for polymerization, in 
accordance with a certain pattern, a dimerization reaction occurs 
between the guest molecule in the irradiated area, as shown by 
formula III. 

R* . Ri Ri R, 

1 I I I 

HC CH hy HC - CH ( m ) 

P + I > l I 

HC CH HC - CH 



This reaction can be brought about when the distance between the 
adjacent unsaturated bonds is 4 A or less. With the monocomplex 
molecular film or monocomplex molecular layer built-up film 
prepared in accordance with the method described above, not only 
can a dimer be obtained readily, the dimerization reaction 
generates only various possible isomers or only one kind of 
structural substance. Specifically, the stereoorientation of the 
guest molecules in the enclosure complex layer is highly ordered. 
Also, after dimerization, depolymerization does not occur even in 
a dark room, and the nonirradiated area contains the as- is 
monomer. Therefore, a recording in accordance with a certain 
pattern is formed in the manner shown in Figure 1. 

Readout of the information recorded can be conducted by 
means of irradiating with visible light, for example. 
Specifically, the conjugation system of the monomer is destroyed 
during the polymerization step, and as a result, the visible 
light absorption wavelength is altered. Since the maximum 
absorption wavelength shifts to the side of lower wavelength, 
information playback can be conducted by means of reading the 
changes in spectral absorption (Figure 2) . 

Besides reading the changes in spectral absorption with 
visible light, information playback can also be achieved by 
reading in accordance with a method of measuring the volume 
change before (i.e., during the monomer state) and after 
dimerization or in accordance with the schlieren method of 
measuring changes in the refractive index. These methods are 
particularly suitable for monocomplex molecular films or 
monocomplex molecular layer built-up films of a compound with a 
structure that exhibits a large volume change or refractive index 



change before (i.e., during the monomer state) and after 
dimerization. Also, a monocomplex molecular film or monocomplex 
molecular layer built-up film is not formed directly on a 
support, but is formed on a photoconductive layer, such as Se, 
ZnO or CdS, formed beforehand on a support, and the difference in 
absorption between the monomer and the dimer is read out 
electrically. 

When the dimer is based on a cyclobutane ring with an 
absorption at the wavelength of 270 nm, irradiating with 
ultraviolet light of a wavelength of 270 nm can convert the dimer 
back to the original two molecules of monomer. Accordingly, 
information once recorded can be erased (see Figure 3). 

Additionally, compounds, such as the anthracene derivative 
no. 39, can also be used as photodimerizable guest molecules. In 
this case, the photodimerization reaction proceeds in accordance 
with formula IV. 




Furthermore, when compound no. 7 is used as the host 
molecule, irradiating with light that can supply sufficient 
energy for polymerization (e.g., X-ray, gamma ray or ultraviolet 
light) can bring about polymerization between the host molecules 
at the irradiating area in the manner shown by formula V, which 
forms a polyacetylene . 
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Accordingly, by exposing the entire surface of a monocomplex 
molecular film or monocomplex molecular layer built-up film, the 
bonding strength between the support and the monocomplex 
molecular film or monocomplex molecular layer built-up film can 
be increased dramatically. In particular, chemical resistance 
(solvent resistance) can be increased. By exposing the entire 
surface as described above, guest molecules that exhibit 
photodimerization properties are also dimerized. However, when 
the monocomplex molecular film or monocomplex molecular layer 
built-up film is used as an optical recording medium, recording 
and display can be achieved by irradiating the medium with a 
light with a wavelength equivalent to the absorption wavelength 
of the cyclobutane ring (ultraviolet light) to bring about 
depolymerization, which is opposite from that of the 
above-mentioned examples. 



27 

It is particularly preferred that the film thickness of the 
above-mentioned optical recording media be 100-3000 A. 

2. Recording media which use sublimation of guest molecule 

For example, [when] a host molecule of any one of compound 
nos. 1-30 is used in conjunction with a guest molecule of any one 
of compound nos. 42-48, an enclosure complex with a host molecule 
and guest molecule composition ratio (mole ratio) of 1:1 to 1:2 
can be formed. When the resulting monocomplex molecular film or 
monocomplex molecular layer built-up film is irradiated with a 
laser or electron beam, which has sufficient energy to dissociate 
the guest molecules from the enclosure complex by vaporization, 
in accordance with a certain pattern, the guest molecules in the 
nonirradiated area are kept enclosed in the host molecules. 
Therefore, a recording in accordance with a certain pattern is 
formed. 

When compound no. 42 is used as the guest molecule, readout 
of the information recorded can be conducted by means of reading 
the presence or absence of ultraviolet light absorption, based on 
the carbonyl group in this compound. Also, information playback 
can also be achieved by reading in accordance with a method of 
measuring the structural change before and after irradiating with 
a laser or electron beam or in accordance with the schlieren 
method of measuring changes in the refractive index. These 
methods are also effective when compound nos. 42-48 are used as 
the guest molecule. It is also possible that a monocomplex 
molecular film or a monocomplex molecular layer built-up film, 
containing compound no. 42 be formed on a photoconductive layer 
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of Se, ZnO or CdS, and then the difference in absorption between 
the enclosure complex area and the area of only the guest 
molecule is read out electrically. 

It is particularly preferred that the film thickness of the 
above-mentioned optical recording media be 100-1000 A. 

These film-forming methods, with the principal thereof also 
understood, are extremely simple methods, with which recording 
media with excellent recording functions as described above can 
be offered at a low cost. 

There is no limitation concerning the above-mentioned 
support onto which the monocomplex molecular membrane or 
monocomplex molecular built-up membrane of the present invention 
is formed. However, if a surface active substance is attached 
onto the support surface, the monocomplex molecular layer, when 
being transferred from the water surface, will be disrupted, and 
as a result, an excellent monocomplex molecular membrane or 
monocomplex molecular layer built-up membrane cannot be obtained. 
Accordingly, it is required that a clean support surface be used. 
Examples of materials that can be used as a support for the 
above-mentioned application include glass, metals (e.g., 
aluminum), plastics and ceramics. 

The monocomplex molecular film or monocomplex molecular 
layer built-up film on the support is anchored very strongly and 
does not peel away from the support. Nevertheless, a bonding 
layer can be installed between the support and the monocomplex 
molecular film or monocomplex molecular layer built-up film for 
the purpose of enhancing the bonding strength. Additionally, the 
bonding strength can also be increased by means of selecting the 
conditions of forming the monocomplex molecular layer (e.g., the 



hydrogen ion concentration in the water phase, ion species, water 
temperature, the speeds of raising and lowering the support, and 
the surface pressure) . 

Installing a protective film on the monomolecular film or 
monomolecular built-up film is desirable for improving the 
chemical stability of the monomolecular film or monomolecular 
built-up film. A protective film can either be installed or not, 
depending on the film-forming molecules selected. 

Next, the present invention is described more specifically 
by means of application examples. Compound nos. 49-54 are shown 
in Table I. 

Application Example 1 

An optical recording medium that involves the dimerization of the 
guest molecules (1) 

A diacetylene diol of no. 49, which functioned as the host 
molecule, and chalcone, which functioned as the guest molecule, 
were dissolved in chloroform at a mole ratio of 1:2. The 
resulting solution was cast onto a water phase in which the 
cadmium chloride concentration was 4 x 10^M and the pH was 6.5. 
After evaporating the chloroform solvent, the surface pressure 
was raised to 35 dynes/cm, and an enclosure complex was caused to 
precipitate out in the form of a film. Afterward, the surface 
pressure was maintained at a constant level, while a glass plate, 
which was hydrophilic and had a very clean surface, was moved 
upward and downward quietly in a direction cutting across the 
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water surface at an upward/downward speed of 7 cm/min, so that 
the monocomplex molecular film was transferred to the support. 
Optical recording media, in which a monocomplex molecular film or 
a monocomplex molecular layer built-up film with 3, 5, 9, 15 or 
19 built-up layers was used as the recording layer, were 
produced. During the buildup process, the support was left to 
stand for at least 30 min each time the support was drawn up from 
the water phase, and the moisture attached to the support was 
evaporated away. Additionally, the film-forming device employed 
was a Langmuir-Trough 4 made by Joyce Co (Britain) . 

The optical recording medium prepared was subject to X-ray 
irradiation in accordance with a pattern, and information 
pertaining to the dimerization reaction of the guest molecules, 
as shown by formula VI, was recorded. A high-density recording 
with the ordered molecules was possible. 



Key: 1 Chalcone 

Information playback was conducted by reading the absorption 
changes in the vicinity of the wavelength 380-420 nm, which 
occurred accompanying the dimerization of the guest molecules. 
Next, depolymerization was brought about by irradiating with an 
ultraviolet light of a wavelength of 270 nm for 1 h, thereby 
erasing the recording. 
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Application Examples 2-12 

Compound nos. 31-38 were used as the guest molecule instead 
of chalcone, which was used in Application Example l. The same 
results were obtained. (Application Examples 2-9) 

Additionally, in the case of using chalcone as the guest 
molecule and compound nos. 50-52 as the host molecule , recording 
and playback, as well as erasing the recording, can also be 
achieved with light, as in Application Example 1. (Application 
Examples 10-12) 

Application Examples 13-24 

An optical recording medium that involves the dimerization of the 
guest molecules (2) 

A high-pressure mercury lamp was used to subject the entire 
surface of each of the optical recording media described in 
Application Examples 1-12 to exposure, which caused all of the 
guest molecules to be dimerized. The resulting optical recording 
medium was subject, to irradiation, in accordance with a pattern, 
with an ultraviolet light at a wavelength of approximately 
270 nm, which corresponded to the maximum absorption of the 
cyclobutane ring in said medium, generated in conjunction with 
dimerization. The action caused the guest molecules to become 
depolymerized, resulting in information being recorded. A 
recording with the ordered molecules was possible. Information 
playback was conducted by reading the absorption changes in the 
vicinity of the wavelength 380-420 nm, which occurred 



accompanying the depolymerization of the guest molecules. 
Furthermore, the recording was erased by using a high-pressure 
mercury lamp to expose the entire surface of the above-mentioned 
recording medium. Specifically, it was confirmed that all of the 
guest molecules were capable of dimerizing. 

Application Example 25 

An optical recording medium that involves the dimerization of the 
guest molecules (3) 

A diacetylene diol of no. 53, which functioned as a host 
molecule, and cinnamic acid, which functioned as a guest 
molecule, were used. Optical recording media, in which a 
monocomplex molecular film or a monocomplex molecular layer 
built-up film with 3, 5, 9, 15 or 19 built-up layers was used as 
the recording layer, were produced by means of the an same 
operation as that of Application Example 1. Next, a high- 
pressure mercury lamp was used to subject the entire surface of 
each of the optical recording media to exposure, which caused the 
guest molecules to be dimerized (formula VII) and the host 
molecules to be polymerized (formula V) . Afterward, information 
was recorded by irradiating the optical recording medium with an 
ultraviolet light of a wavelength of 270 run in accordance with a 
pattern, which caused the guest molecules to be depolymerized. A 
recording with the molecules was possible. 




Information playback was conducted by reading the absorption 
changes in the vicinity of the wavelength 380-420 run, which 
occurred accompanying the dimerization of the guest molecules. 

Furthermore, it was confirmed that the recording can be 
erased by again exposing the entire surface of the 
above-mentioned recording medium, using a high-pressure mercury 
lamp. Also, the present recording medium with the entire surface 
thereof being exposed once to a high-pressure mercury lamp, can 
be used for recording/play back of information by means of the 
above-mentioned method, after being immersed for approximately 
30 sec in alcohol, with no particular problem. Specifically, it 
was confirmed that the polymerization of the host molecules 
causes said recording medium to have a high chemical strength. 

Application Examples 26 and 27 

A diacetylene diol of no. 53, which functioned as a host 
molecule, and anthraldehyde, which functioned as a guest 
molecule, were dissolved in chloroform at a mole ratio of 1:2. 
Optical recording media, in which a monocomplex molecular film or 
a monocomplex molecular layer built-up film with 5, 9, 15, 31, 60 
or 80 built-up layers were used as the recording layer, were 
produced by means of the same operation as that of Application 
Example 1. 

Information was recorded by subjecting the prepared optical 
recording medium to X-ray irradiation in accordance with a 
pattern, which caused the guest molecules to be dimerized, as 
shown by formula IV. Information playback was conducted by 
reading the absorption changes in the vicinity of the wavelength 



370-390 ran, which occurred accompanying the dimerization of the 
guest molecules. Next, it was confirmed that the recording can 
be erased by irradiating the optical recording medium with an 
ultraviolet light of a wavelength of 313 nm for 1 h, which 
brought about depolymerization. 

The same results were obtained with the anthracene 
derivative of no. 41. (Application Example 27) 

Application Example 28 

A recording medium that involves the sublimation of the guest 
molecules (1) 

A acetylene diol of no. 54 , which functioned as a host 
molecule, was dissolved in chloroform, and the resulting solution 
was cast onto a water phase in which the cadmium chloride 
concentration was 4 x 10^M and the pH was 6.5. After evaporating 
the chloroform solvent, the gas-phase side of the system was 
saturated with acetone. Under an acetone atmosphere, the surface 
pressure was raised to 35 dynes/cm, and an enclosure complex was 
caused to precipitate out in the form of a film. The acetone in 
the gas-phase side was replaced with air or nitrogen. The 
surface pressure was maintained at a constant level, while a 
glass plate, which was hydrophilic and had a very clean surface, 
was moved upward and downward quietly in a direction of cutting 
across the water surface at an upward /downward speed of 2 cm/min, 
so that the monocomplex molecular film was transferred to the 
support. Recording media, in which a monocomplex molecular film 



or a monocomplex molecular layer built-up film with 3, 5, 9, 15 , 
19, 40, 60 or 80 built-up layers were used as the recording 
layer, were produced. During the buildup process, the support 
was left to stand for at least 30 min each time the support was 
drawn up from the water phase, and the moisture attached to the 
support was evaporated away. Additionally, the film-forming 
device employed was a Langmuir-Trough 4 made by Joyce Co 
(Britain) . 

Information recording was achieved by irradiating the 
prepared recording medium in accordance with a pattern with a 
laser light, using a carbon dioxide gas laser or infrared laser, 
to cause the guest molecules only in the irradiated area (i.e., 
acetone molecules) to be sublimed away, so that the absorption 
(Km* = 280 nm) in this area was reduced. A recording with the 
ordered molecules was possible. Also, recording/playback methods 
based on reading the presence or absence of guest molecules, 
using a schlieren method, can also be used. The recording could 
be erased and rerecording could be achieved by leaving said 
recording medium in an acetone gas stream for 1 h, so that 
acetone could be enclosed in the area in which acetone was 
removed. It was confirmed that the recording medium can be used 
repeatedly, with the above-mentioned 

recording/ erasing/rerecording process being able to be repeated 
at least many tens of times. 
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Application Examples 29-32 

When nos. 49-52 were used instead of host molecule no. 54 
used in Application Example 28, results the same as those of 
Application Example 27 were obtained . 

Application Examples 33-38 

A recording medium that involves the sublimation of the guest 
molecules (2) 

Nos. 49-52 were each used as the host molecule, and 
dissolved in chloroform. The resulting solution was cast onto a 
water phase in which the cadmium chloride concentration was 
4 x KT*M and the pH was 6.5. During this time, the gas-phase 
side of the system was saturated with chloroform. Gasification 
of the solvent chloroform (liquid side) was allowed to occur 
(approximately 5 min) . After the surface pressure was raised to 
35 dynes/cm and an enclosure complex was caused to precipitate 
out in the form of a film, the chloroform in the gas-phase side 
was replaced with air or nitrogen. Afterward, the surface 
pressure was maintained at a constant level, while a glass plate, 
which was hydrophilic and had a very clean surface, was moved 
upward and downward quietly in a direction of cutting across the 
water surface at an upward/downward speed of 2 cm/min, so that 
the monocomplex molecular film was transferred to the support. 
Recording media, in which a monocomplex molecular film or a 



monocomplex molecular layer built-up film with 3, 5, 9, 15 or 19 
built-up layers was used as the recording layer, were produced. 

Information recording was achieved by irradiating the 
prepared recording medium in accordance with a pattern with a 
laser light, using a carbon dioxide gas laser or infrared laser, 
to cause the guest molecules only in the irradiated area (i.e., 
chloroform) to be sublimed away. A recording with the ordered 
molecules was possible. Also, information playback could be 
achieved based on reading changes in the shape of the film that 
accompanied the partial removal of the guest molecules, using a 
schlieren method. The recording could be erased and rerecording 
could be achieved by leaving said recording medium in a 
chloroform gas stream for 1 h, so that chloroform could be 
enclosed. It was confirmed that the recording medium can be used 
repeatedly, with the above-mentioned 

recording/ eras ing/rerecording process being able to be repeated 
at least many tens of times. 

Additionally, when benzene (no. 45; Application Example 37) 
or dichloromethane (no. 46; Application Example 38) was used as 
the guest molecule and development solvent, the same results were 
obtained. 

Application Examples 39-44 

A recording medium that involves the sublimation of the guest 
molecules (3) 

Recording media (Application Examples 39-42), in which a 
monocomplex molecular film or a monocomplex molecular layer 
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built-up film was used as the recording layer, were produced in 
the same manner as in Application Example 26, using nos. 49-52 as 
the host molecule and 1, 2-epoxypropane (no, 43) as the guest 
molecule. In this process, 1, 2-epoxypropane (no, 43) was caused 
to dissolve into the water-phase side at a level of 1-10M 
beforehand, and the guest molecules of the gas-phase side were 
prevented from diffusing into the water. The methods of 
information recording, playback and erasing, as well as the 
results, were the same as those of Application Example 28. 

Additionally, when acetone and ethylenimine (no. 44) were 
used as the guest molecule, the same results were obtained. 
(Application Examples 43 and 44) 

Application Examp les 45-48 

A recording medium that involves the sublimation of the guest 
molecules (4) 

Recording media, in which a monocomplex molecular film or a 
monocomplex molecular layer built-up film was used as the 
recording layer, were produced in the same manner as Application 
Example 26, using nos. 49-52 as the host molecule and methyl 
bromide (no. 48) as the guest molecule. The methods of 
information recording, playback and erasing, as well as the 
results, were the same as those of Application Example 28. 
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Application Examples 49-55 

A recording medium that involves the sublimation of the guest 
molecules (5) 

Recording media, in which a monocomplex molecular film or a 
monocomplex molecular layer built-up film with 3, 5 or 9 built-up 
layers was used as the recording layer, were produced, using 
no. 53 as the host molecule and nos. 42-48 as the guest molecule. 
The preparation method varied to some degree, depending on the 
type of guest molecule, and the preparation was conducted by 
means of the method described in Application Examples 26-44. A 
recording medium was produced by irradiating the entire surface 
of the monocomplex molecular film or the monocomplex molecular 
layer built-up film with a high-pressure mercury lamp to cause 
the host molecules to be polymerized. 

The methods of information recording, playback and erasing, 
as well as the results, were the same as those of Application 
Example 26 or Application Example 28. With the present method, 
the bonding strength of the host molecules to the support was 
higher in comparison with that of Application Examples 26-44. 
Accordingly, it was found that the chemical strength of the 
recording medium was high in comparison, and that the number of 
repeated uses could be increased to at least 100 times. 
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Key: 1 Basic backbone structure 
Brief explanation of the figures 

Figures 1-3 are length-wise cut-away figures, describing the 
application examples of the image-forming medium pertaining to 
the present invention. Figure l shows the recording process; 
Figure 2 shows the playback process; Figure 3 shows the erasing 
process. Figures 4 and 5 are descriptive figures for describing 
the state of an enclosure complex in a water phase, pertaining to 
the present invention. 

2 Guest molecule 

4 Long-chain alkyl site 

6 X-ray 
8 Visible light 

10, 11 Enclosure site 



1 Host molecule 

3 Hydrophilic site 

5 Support 

7 Dimerization site 

9 Ultraviolet light 
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, 13 Enclosed site 



Hydrophobic site 
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Best Available Copy 

—'■«*"■ Lne:mca; Aosi.'acis 

The materia] has good color-forminc characteristics, a long shelf life 
and excellent stability of the developed image dye. Thus, a color 
former sheet having a coated layer consisting of dispersion of 
2 , -anilino-3'-methyl-6 , -diethyUminonuoran/2'-anilino-3 , -chloro-= 
B'-dibutylaminofluoran/gum arabic/gelatin microcapsules and an 
image-receiving sheet with a coating of ^-hydroxyethyl 2,4-dihydro= 
xy-6-methylbenzoate/ kaolin/ polyf vinyl ale.) dispersion were contacted 
and pressure was imagewise applied to the set A high d. black 
image with excellent light stability was obtained. 

104: 234358r Microcapsules for pressure-sensitive copying 
paper. Irii t Shinsuke; Tanaka, Masahito; Shiozaki, Tomoham 
(Kanzakj Paper Mfg. Co.. Ltd.) Jpn. Kokai Tokkyo Koho JP 61 
15.734 [86 15.734] (CI. B01J13/02), 23 Jan 1986, Appl. 84/137,566, 
02 Jul 1984; 5 pp. Microcapsules for use in pressure-sensitive 
copying papers are prepd. by emulsion dispersing hydrophobic lios 
wntg. OCN(CH 2 ) 4 C&(NCO)C0 2 ZNCO <Z = Ch5:H 2 . CHiCH^Cr?,, 
CHMeCHj) into hydrophilic liqs. and forming polymer membranes to 
cover the surface of the liq. drops. Thus, crystal violet lactone 2.8 
4 benzoylleucomethylene blue 0.7, and 2,6-diisocyanatocaproic acid 
0-isocyanatoethyi ester 10 parts were dissolved in 100 parts K-113 
(polyisopropylnaphthalene) to obtain a soln., which was then 
emulsified with 120 parte 1.5% aq. PVA-217 (polyvinyl ale.)], mixed 
with 1.5 parts diethylenetriamine, heated to 80° for 3 h, and cooled 
to room temp. The resulting microcapsule dispersion was mixed with 
20 parte cellulose powder and 50 parte 20% aq. oxidized starch 
coated on paper (40 g/m*) at 4 g/m* (dry basis), and dried to obtain 
a pressure-sensitive copying paper, which showed good solvent 
resistance. 

104: 234359s Recording receptor and ink-jet recording method. 

Toganoh, Shieeo; Arai, Ryuichi; Sakaki, Mamoru (Canon K. K. ) 
???lPJn f ? n 'n$ E J M0 * $5 (CI. B41M5/00). 26 Sep 1985, JP Appl. 
84/54,524. 23 Mar 1984; 67 pp. Ink-jet recording receptor sheets 
are composed of a substrate and an ink-receiving layer on which the 
ink can be fixed within 3 min at 20° and 65% relative humidity 
when the ink is applied at 0.7 mL/cm* The ink contains 30-90% 
water (based on the total wt of the ink) and has a viscosity of <20 
Cp at 25 . Thus, a transparent polyester film (100 mm), that had 
been hydrophilized, was coated with a compn. contg. Gohsenoi 
KH-17 10 and water 90 parte to give a 10 mm (dry) layer. The 
resultant receptor material was then recorded on using an aq. ink to 
give a recording show an ink-fixing time, an ink point d., a 
suitability for overhead projection, a linear transmission factor, and a 
lamination suitability of 2 min, 0.8, excellent. 80%. and excellent 
resp., vs. >1 day, 0.9, excellent, 62%, and poor, resp., for a control 
using a com. overhead projection film. 

104: 234360k Multistat* optical switching and memory using 
an amphoteric organic charge transfer material. Potember. 
Richard Stanley; Poehler. Theodore Otto (Johns Hopkins University) 
?" r i £?h, A , PP ik P l & 397 <CL C03CI/72). 30 Oct 1985, US 
Appl. 603,717, 25 Apr 1984; 55 pp. A multistats org. optical storage 
medium is described where an optical beam can switch any data 
storage spot into >3 memory states. The optical storage medium 
may consist of a mixt. of bistate switching modules, or it may consist 
of large delocalized amphoteric mols. The illuminated area of said 
optical storage medium undergoes an electrochem. topactic redox 
reaction which causes certain moieties in the illuminated area to 
change oxidn. state. By changing the intensity of the optical write 
beam the illuminated area can be switched to a plurality of specific 
states each state having a unique set of oxidn. species. An 
optical/spectroscopic means is used to identify the presence of oxidn. 
species and to read the data stored. 

104: 234361m Optical information recording medium. Sato, 
Tsutomu; Umehara MasaaJura; Abe, Michiharu; Oba. Hideaki 
Ueda, Yutaka (Ricoh Co., Ltd.) Brit. UK Pat Annl fiR 2 i « Si i 
(C1.G11B7/00), 02 Oct 1985. JP Applli/ iJm P & Feb 1^18 
pp. A laser optical recording material is comprised of a plastic 



• oi. Iu4. i9b6 



Page 534 
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substrate and an ore. recording layer and, optionally, an underlaver 
and/or a protective teyer n which >1 of the Livers contains a comS 
of the formula I (R = H, lower alkyl; 2 = II where n = 1 2 II?Y = 

?n C, th^m^? = °* L 2 ^ 2 !? hen L Z * II: " ch of thearom-'rings 
in the compel mav be substituted with >1 halogen, lower alkyl lowir 

0t i° H) * A P 01 ^ 6 ^ compd. mav alio be contained 1 intK 
recording Uyer as a coloring material. Thus, a 1,2-dicluWthMe 
soln of a 1:1 mixt of I (R = Et; Z = phen^4-yleneT XV~RrV) 
and IV was spirited on a 1.2 mm po!y(Me methacrylate) support 

reCOrd i5« Uyer - (70 ° A The resultant laser ecorTr£ 

material required a writing power of 3.3 mW, had a reflecUvitv of 
25.5% and exhibited la C/U ratio of 52 dB vs*. 3.5 mW \ ^%' «nd 
46 dB. reap., after light irradn. for 50 h. * MO 



104: 234362n Image recording method. Haruia. Masahiro; Matsuda, 
Hiroshi; Munakata. Hirohide: Nishimura. Yukio (Canon K. K.) 
if£n£?£V J°^ kyo Koho JP 60.192,972 (85.192.972] (CI. 
G03G17/00). 01 Oct 1985, Appl. 84/47,185, 14 Mar 1984; 8 pp. 
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The title method consists of formation of images by reducing a mete! 
by applying active energy signals on a recording medium having 
monolayers of a metal chelate on a support. The method provides 
high sensitivity and high-quality images. Thus, a 1 raM soln. of 
chelate I in CHCU was Bpread on H*0 surface to form a monolayer 
and transferred on a SnO transparent electrode surface on a glass 
p ate to form 3 monolayers. Another SnOa electrode layer on a glass 
plate was coated with a layer of a poly(vinylcarbazole)-trinitrionuorenone 
mixt. Both plates were pressed together with the coated sides in 
contact to obtain a recording material. Imagewise exposure of the 
medium to UV was carried out with the chelate layer charged pos. 
and the org. layer charged neg. with a 200- V elec. field. The exposed 
P^f ^P/d black by the Ag redn. to form a well defined image. 

104: 234363p Multicolored image recording. Watanabe, Hideo; 
Hakin, Minoru; Kubo, Keishi; Takigawa. Nobuhiro; Kawasaki 

o?i r Vl r c °/ lt » (Rl ^? l l 1 Co -' Ltd ) Ger - ° ffen - DE 3.514,298 (CI. 
B41M5718). 07 Nov 1985, JP Appl. 84/79.211. 19 Apr 1984; 30 
pp. A method of multicolor image prodn., that gives clear 
multicolored images of high d. upon conventional heat-sensitive 
recording materials, uses a conventional heat-sensitive recording 
material consisting of a support and a heat-sensitive layer contg. a 
leuco dye and a color developer, and an image- transfer material 
composed of a support and >1 image transfer layer contg. a leuco dye 
selected from a yellow, magenta, or cyan leuco dye. In the recording 
process, the heat-sensitive color-forming laver of the thermal 
recording material is contacted with the image-transfer layer of the 
image-transfer material, and the combination selectively heated to 
give a multicolor image. Thus, an image-transfer material was 
prepd. by coating a 6 Mm thick polyester film at 1 g/m* (dry) with a 
compn conte. 3-diethylamino-6-chIorofluoran 15, a polyester resin 4 
and MeCOEt 100 parts. A thermal recording material was then 
prepd. by coating a paper support at 6 g/m* (dry) with a mixt. conte. 
a dispersion contg. 2-{yV-metnyl-N-cyclohexylamino)-6-methyl-7-= 
anilinofiuoran 10, 10% aq. hydroxyethyl cellulose 10, and water 30 
parte, a dispersion contg. 4,4'-isopropylidenediphenol 30, 10% aq. 
hydroxyethyl cellulose 30, and water 90 parts, and a dispersion contg. 
CaCOs 40, 10% aq. polyvinyl ale.) 60, and water 150 parts. TheTe 
two materials were then contacted layer to layer and recorded upon 
with a thermal heading head at 0.5 mJ to give a red image with a d. 
of 1.05. Upon recording at 1.0 mJ ( a black image with a d. of 1 15 
was obtained. 

104: 234364q Thermal printer heads. Naracka, Makoto; Sugiyama, 
L et o 9 .7£,, ( E en l eI Co ' Ltd ) jDn - Tokkyo Koho JP 

SJ^A^M?^ 4 ^ 1 C (C1 * ? 41J3 / 20 >. 28 Oct 1985, Appl. 
84/72,412. 11 Apr 1984; 5 pp. In pre pg. thermal heads for thermal 
printers, porous heat storage layer is formed by using a paste of glass 
powder >20 wt.% of which is finely pulverized glass powder (av 
characteristics M> * ^ thermaJ hea< " ahow im P' ov ed response 
104: 234365r Magnetic oxide magnetooptical recording material. 
Koinuma, Nobuyuki; Machida, Hajime (Ricoh Co., Ltd.) Jpn. 
S^k?* T £* yo Koho JP «WM.»09 [85,220.909] (CI. HOlFl/10), 
05 Nov 1985, AppL 84/77,445, 17 Apr 1984; 6 pp. Metal oxide 
magnetic film for magnetooptical recording has a general formula of 
Bei-o+ y >Sr,Pb > 0.n(Fe?Os) with 0 < x < 1, 0 < y < 1, x + y < 1 and 
4.5 < n < 6. It contains 10-40 moi% RuOa. The'oxide may also 
contain a small a rot of GajOj, AliOj, CrK>j and MnO. The purpose 
or the process is to obtain film with improved optical transmission 
S^od "* Ifltance 10 03Cldn ' corrosion. For example, Ba0.5Fe20s + 
2.2RuOj sputtered on a polished quartz substrate at 500-700° had a 
Curie temp, of 300°, coercive force of 1.0 kOe and satn. magnetization 
• Awm • of 8.4 kO. 

wi^.; 234 « 6i J nfon ?f. li, ? B materials. Matsuda, Hiroshi; 

Harute, Masahiro; Hirai Yuteka; Nishimura. Yukio; Eguchi. 
P 1 ! 68 * 11 ^ Nak WL Takashi (Canon K. K.) Jpn. Kokai Tokkyo 
?° h .° jff " f ? K J ftji ^ S ?aa 1 < Cl G03C1/72), 28 Nov 19^ 
AppL Aftoiffi, 15 May 1984; 14 pp. The recording materials have 
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a recording layer composed of a monolayer or superposed monolayers 
of inclusion compds. consisting of host mols. having hydrophilic 
portion hydrophobic portion, and portion for inclusion, and the 
included guest mols. Information is recorded by inducing chem. or 
pnys. changes of the Uyer by irradn. This enables high d. ( erasable, 
and rewritable recordings, Dimerization, evapn.. and sublimation of 
guest mols. arejgilife^s the means of recording. Thus, a 1:2 mixt. 
of I (host) ?"<«PBp^t) in CHCb was spread on the surface 
fL ° f ? A m r **y L& (P H , 4 - 5 > ^d evapd. After compression, 
the lllm was transferred onto a glass support, up to 19 monolayers, to 
obtain a recording material. Patternwise irradn. with x-ray made 
high d. recording. Absorption change in the region 380-420 nm was 
induced by dimerization of chalcone. UV irradn. for 1 h erased the 
recording, by reverse reaction. 
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OH OH 
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CH,-(CH,) a -C-C a C-C- (CH,) tt -COOH 
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OH OH 
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OH OH 
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H H 

CHj-tCH.U-C-CsC-C-C-C-tCH^.-COOH 
I I 
OH OH 
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